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Title of the Invention 

BACKGROUND OF THE INVENTION 

Field of the Invention 
Description of the Related Art 

di^T^^susT^s. t^u z\<Dm&m&<D£®\z&m&Ry£rtEmi&& 

\z\z, m&mmzt^TBWizf£&^t^$tte2mv<Dmtf&?), ^tii^i* 

m\zmwi>Tmfetmm&&mit-i£ j &z> z\ t&&<, z\<D£?mmmmzmtiw 

m*ktmm<D^mtvTmmmzmm-2nz>z\£b&<* z-o^oum^izmm 
trMt^fcoTfi z\0mmmrDwmftmz%mzm%i'rz>'&^&z> o 

o ^(Drcwzft&etmfih^-Tjwz&^Tfo, #mw&%mwfr*>%M'Tz>frT&M£ 

m^miz±^<Bmr^m^mmmmmLx^mmm^mmr^>m^izit, 
nmT-m&<Du^ikmmmtik*m^2>'t)\ h^mMmm^^mtmrnzm^ 
mmizttmi±^&&m£fr-Dfc a z\<Dz\t^^Mt^mm\zi,, m^mmo^y 
¥^-?mm&mW'?2>&m<D-~z>\zbtsL'DT^fro l^u m&om&izfem* 
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SUMMARY OF THE INVENTION 

mmmmm t l xmft $ § mmm^nm 7° □ ? ^ a mm, $ nramnmm 
mw\t, ffifeom 1 <Dtm&&Ati lajj zntz.m 1 mmmzmm^tWkvm* 

, &mm^mm\z&tf&mm(Dfz®(D^m^^*-?^®T, ^r^w^? 

z\z\r\ ±m^m<Dmi<vmmmmmmw\z&^T, ±.mmmmm± 
mz, ±tm±mmm&Atj-tz>£th\zi~D£x±(Dm$k&AtiL, z.n^Atj^ 

^^fhs#M^^^^^2 cDmm<Dmfeimt±mmMmmmxmmtzn 
xuzmmmmu*. ±m^w^7*-?tLxM®&h(Dx&%z\tmmL 

<> £<£>*§£\ ±IE#I^#'M^«, ^^^B#^^*3^^^2(D 

^S(Z)ti^a^±lB«^llffiiJ»cD|g^jlT^X^^1-^) - t \Z X D . ±15^ 
<h LT£>±iEjf ^ti$JS£:2£i& L 
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r^mm/^^^-^^±mtmm^mm\z^M^^^(Dx^^z\tuf^L^mmx 

3 



{*<Dm^mm~rzmmx&-DX, 
±&vtmm&mmz. %mzmt>%tjt^(DMfc<D&m&m£<Dm<Dm&&ft-& 

±B$mnm'\m^.mt, ^(D^mmm^mm^mm^mmmmmizm^ 
^x, ^(D&mm^mm\z&tf&, mmmfm^mmzm^^ii 
&mmmt(Dm<Dmm%m£ofz&(Dmw^7*-?%^&x, ^tzmw^^ 
-*??t ±m£BA^m$ £ ts^-r s © t & £ ^ t & s u v> mmx$> % . 

-ci^i- ±ffc#mm&im±mt, ±.m®mzMt>z>mmti&&m/^*- 
? tLX3&&xvtmm&mmzmi£-?z>*><Dx$>io , ±.mvtmm£mm^ 

om^.mmm\zm^x. ^iwnt^tt^ &&mmm<Dmmzimt)& 

izm^x, kmm*itmmz&tt%, ^^mmm^mmztw^^mm±i^M 
®%i&m&*kf£ffi£. ®te<D®mmm<D&MM*imm<DWimmmm\z&~3^x. 

o-zn-jjcDmmti&m&iLx, m^rz.mm±^\tmmm.muzm^t^>^ti 
femmm\zjfovxm<Dmfc%mm&ti&3t®%%<Dx&^xb&\,\ 

> bffiffi<Dnmm£<Dm<Dm&&?Tte o %<dx& d , 
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±mmmmm^m, ^imm^-^yhmmonmmcD^Kmm^imm^ 
m^mmmizm^x, ^mwMmm\z&tf%>, mmmm^mm^- * 

±mmmmm£.$m, ^(D^mm^-^yhmm^mm^Amm^m 
mmnmititmx, mmmmnmuz^nn^ntcm^m^<Dmmm]\z^ 

femmm&jmhT. ±mf&i<Dvmm£±td,&2<DWimm£<Dm<D, ^mrn^it 
mmiz^nmm^mizm^^n^m^^^-^^^^mm^v'jvmt^m 
mm^)imz&tf%&mm*{mm<D^m^7 ^tb&wmt, m 

z\z\n\ ±$^^m<Dm2(DmMm'\m^mm\z^x, ±m$mm^jv^ 
mmztmrn^m^mmz^^ t thiz^< £^-^(D^mm<Dmm^mu 
&m i <D&mm&&zs$&2<DVtmmizMi<, ^nzmi <DVtmm&&zsm 2 mtm 

xmrn^imm^mfeMmmzmmLT, mi<DVtmm£&2<DWimm<Dmo, x 
mm&<kmmiz&tf%mM&mzm^zn&&m/^ mtk<D#m 
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Sol 

ttzmz^jimt, 9>y°\z mu $ n§ «j± t 0 ^ > y^stm § nr^ £ <r> m 
izm^x, ^mm^mmiz^n^^yy'mm^^^miom^mm^t 

ttfeoxtiVii&m&AtiL. &mm*immiz&^T, AMtmmt&timMm 
t (D mmmmm^uxM b nt^xmrnm mm \z& n zmmmzmvfzMmz 
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Tt)cfc<, 31 ( 4 0 ' t ' 1 ' t '- 1 ' ) T$oTU<, ^©J:5 7^^© 

tmvtmmwwmz, xMrnM^m^x^M-kmrnt^x^^-^h^x^ 
•ox. mmm^mx^^nrc"Amm^imm\z^n^mmmmm^(Dmmmx$> 
■z>fcm&iz, ^mm^mm\z^x, wmimzmDm^^nxr^mts^mm^ 
mt)-rz>h<Dx&-DX%£< , §etfi 

±i5^aw^gi5fi, m^(Dxti^mm(D^mmmmm\z^n^m'^.mM\m\zm 
-3^x, m^mmmm(D^6m^n^Amm^mmiz^n^mmm^ 

%<dx$> d , ±&vmm®wfflz* tmmvxMmmzxtiLx, 
Mmm\z^x, ^mm^mxm^^nf^mm^mmiz^f^mimz^c 
xmn^nrcxti^mm^mMmMtvxmtir^h(Dx$>'DXh^\ 

mtzmr%2^(Dmt^t}mm(DW&%mm^%mwx&'DX, 

%vtmm<D. "AmM^mmiz&tf&mfcmmmizM^x, ^nzz-onrnttf 
mtmm^im^m \z$>% mmmm^mvtm \z&z>fr ^mtD-r mmm JtM#> %>%<d 

x& *0 , 
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mzmm^nfcmm^mt^m^^2rD(Dmi^^^^y^mm(Dm^nm-t 

^Tfiiifl^^^?) t> COTS D > 

mixmiz^mwB^^ t th\z^(D^mmi(D^mmm^m^T^x h y /^mm 
znTf£%smummm(D*ft&%m%t-rz>mm-?$>*DT. 
±ummmmm^ ±^mmt<D®mtiLW<D&Mm*4mm®Mfemmm\zm 

±?B^iia^#^\ ±HB^ritf^#c7)3ijt L/ < \mmm.£^(D^m%iM\zm^ 
^ii^L<\tv)v^ £(Dmm^mvm^h(Dx^^z\£^^^m$^h^ a 

&fc, ±ib g m*mi&T%*%mmmmmm%imm<D 5^014 

m&(Dm 1 ©^jum^a^ u a^j 1 <D^mM^m^xpMjz 
&zfr&fr\zfoCT#mMizwQW&znfrm2<DVtmm& 
mmwiz&^x, 
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±ismi (D^mmo, ^(Dm^imm^^Amm^immiz^mo^mM^ 
mm & ^m-r % mmmmtem t , 

z\z\r\ ±mm4mmMmmmmm\z^T, ±t^tmmmmmmu, ±ie 
m 1 mxmm(DMfe<DWMmmiz&tf%m£, ^<db 1 (Dvtm&fivftfeovtmte 

±gE8lJB : E5 i ;Uf» b, 1 ©«SBJKIB*©^SBS2Mbl^SII©«l^«S!l«S: 

ii^^e^;^^ b±fam 1 (DmmvtmmtM-* u < ^ofs 2 ©»ij 
< teMfeffimmizm~3^T. mm^zmmr^mmmt^^-rm 1 ©#ii^©£H§£ 

mmt, ±mmmmm^mr^^nrz±tmmm^tmmtizm^x, mi 
^LT±tmmm^mmzm^^'\^^t^r^^(Dr^^z\t^wm^ 
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±mm 2 (DMmtmmtDMmm^h < izmfemmmzm-j^x. ±mmmmm 

i <D#mBmz#nz±mm&£{\:tmm<D, jEmtzntzm%mm*&£\zm-3 
mm^±f^r^jEmitm^t^mx.Tch(Dx^^z\tiim^L^ 0 

±m^nmm^mt, ±$zm^xmm^n^>x.^jv^-0, xmm*imm\z£> 

tim^^^mmLrztLrcm^oMmmmmmm^nm^^^hox^D, 

t, fBfl(7x ±$im^xtm^n^^)^-mtizMr^^(Dm^(Dum(Dmm 
mk%mfDTiEMfczntzx^y7°m^mt\zm^x, ±&mT<Dum&#tb 

±fB#tt££g^\ ±mjEmitjtm^x^^nrzL^m\zm^x±tmT(Dm: 
mm^t>r^m^^-^^^vx±B^mm^mmz^ir^h0X'$>^z\ 

zvm&iz. ±mjEM{tm&m^ ^^\zmmum(Dmmm\z%m^x, ±m 

&fr^%x&&mzmcxfe&z>%(Dx$>v , Ltc^-Dx^m^mm^^-fniz 
&^x%, wmmzmMznx^te^m&xfc^xh. ^tthj^^wtt^ 
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> ^mm^immiz^f^mor^(D^m^ : 7^~-^^^x. ^r^mny 
^mM^mmzi^r^mm^n^t^m^^^mm^nMy° 
u?7^mm^ftTf£%z\t&wmt-rz> 0 

(D&mtmmrz ^mm^nmmm tiTif^ts 7°n^A 
mm^ntcmm^'&m^7°n??Mmmmz&^T, 

imm^)vmz^n^mm^imm(D^w^^-^^^^\%wt., mm 
^mzmDmrmmm'immy°u^^Amm^nxr^^z\t^wmt-r^ a 



ii 



m Htt $ ntz mmmmw. y° □ y ^ a ibh *g# ic & ^ t , 

MOA^tii^A^L, ^il^Htlte&^T, A^^Hatm^^Bi* 

'\inmy a u^yAmm^nramM^nmy°u^^^mttmmz^x, 
±&mi<DVtmm<D. ^(Dm^mm^^Amm^mmizm^m^mm^ 

arc* ±is s & Mj&-f %*mw<D imnmimu 7° u $ ? a mtmm <do^<d 

©^^^t-S^m^ttllSgMibTifr^^^S^^ft^^D^^A 
z^f Bit ^ nfc #£JlM#fffl?| ^o^7A I Bit £ & ^ T , 
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& mm b (Dmmnmm x ±ib« a° ? * - ^ £ b x±.mKmwL^m 

jnfEifff^T^i^ e»±tBm i cDWij^nai^-fe b < nmf£&pjffe<vn 2 
b < MSig$J*^X^T\ ffl^Wfiliii&^»^£^Tfg 1 ©#$iJ»o 

±iB«^ ; t7 :: >g^^rx#bfe±iHii 1 (Dmm\mM(D^mm^fimm(Dm.^.m 

^y°u?7^$m^xf£%ct&mmtrz> a 

m, z\ z\xujfmmm 1 ~n 5 mmmmmmy°u^yi,mmMmz-o^x 
, ^n^nm^m^miz-o^x^r^, ^mmmmm^mM^u^^Ku 
mMmzmm^nr^mmmmmy'u^^Aizu, ^mmom 1 5 
mmwmw(D±x(D mm ^^itsM^t^sns. 

BRIED DESCRIPTION OF THE DRAWINGS 
Fig. 1(01) 

Fig. 2(02) 

t ^ff ©itfg • wt^e £ 0 t $» & o 

Fig.3(0 3)«, 
Fig.4(04)te, 
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Fig.5(0 5)», 

Fig.6(0 6)«, 
Fig. 7 (0 7 Hi, 
Fig.8(0 8)te, 
Fig. 9(0 9 
Fig. 10(01 0)te, 
Fig. 11(01 l)te, 

Fig. 12(01 2)n, ^mm^mimmmmm^mommmmmr^-mm^ 

tg£^T0T&£ o 
Fig. 13(0 1 3)teu 

Fig. 14(0 1 4)te, 
R#;t^««iti:#a#f4^^T0TS§o 
Fig. 15(0 1 5)te* 

Fig. 16(01 6)te, 
SIEvU >^-©liii ; ET : >^^T0Tfe§ o 
Fig. 17(0 1 

Fig. 18(0 1 8)te, 
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Fig. 19(01 9)&, 
Fig.2O(02 0)te, 
Fig. 21 (0 2 
Fig.22(02 2)U, 
Fig. 23(0 2 3)teu 

Fig. 24(0 2 4) 
«M5ji#t:O 6 ©^it#ft$*T0TS§o 

Fig. 25(0 2 5)&, 
)«f<«^5^1/£^T0T&£o 

Fig. 26 (0 2 6)te, 
^0^fg ; eT : >S^-r0l:^^o 

Fig.27(02 7)te, 

Fig. 28 (0 2 8) 

Fig. 29(02 9)te, 

Fig. 30 ( 0 3 0)te, 
Pl^tt ft t - yt > h © v ^ :x 1/ - ^> 3 >££ Jfl £ 0 T & £ 0 
Fig. 31 (0 3 

^0^©^2(D#II^#fM^«©IgSf^B^W^— Ml^StlT^^o 

Fig. 32(03 2)te, 
-tf^A-|Mi©^^T-^^^T0T*^ o 

Fig. 33(03 3)te, 
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Fig. 34 (EI 3 4)ft, 

Fig. 35 (EI 3 5)ft> 
-tf^/^ic7)^^o.k-^a >rg!l (^©2) £^T0T&£ o 
Fig. 36 (S3 6) ft, 

Fig. 37 (S3 7) ft, 

Fig. 38(111 3 8) ft. 

Fig. 39 (IE! 3 9) ft, 

Fig. 40(04 0)ft, 

Fig. 41 (04 l)ft, 

Fig. 42 (04 2) ft, 

Fig. 43 (04 3)ft, 

Fig. 44(0 4 4) ft, 
^*«^T©X^^yjS^#tt&^T0Tfe§o 
Fig. 45 (04 5) ft, 

Fig. 46 (0 4 6) ft, 

Fig. 47(0 4 7) ft. 
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Fig. 48(04 8)\%. 

Fig. 49 (0 4 9)«> 

Fig. 50(05 0)te, 

Fig. 51 (0 5 

Fig.52 (0 5 2)\$, 

Fig. 53 (0 5 3)te> 

Fig. 54(05 4)te, 

Fig. 55(0 5 5)te, 

Fig. 56(0 5 6)te, 

Fig. 57(0 5 7)fc£, 

Fig. 58 ( 0 5 8)te, 
:7>-^<7>$|fg^x>£^T0T&% o 
Fig. 59(0 5 9)teU 

Fig. 60 ( 0 6 0)te> 
g »J|I!M«0IM 0T $> 3 o 
Fig. 61 (06 

S»j«11«<z)lif§ ; E7 :? ;i/^^T0T:$)^ o 

Fig. 62(0 6 2)te, 
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Fig. 63(0 6 3 Mi, 
Fig. 64(06 4 Mi, 
Fig. 65(0 6 5 Mi, 
Fig. 66(06 6 Mi, 
Fig. 67(0 6 7 Mi, 

0 6 5 \z^mmmm$imm<D, txfu yxsifctfcttofij^i^ 

Fig. 68(0 6 8 Mi, 

Fig. 69(0 6 9 Mi, 
#§»^±#<2llfgW>£^T0T&§o 
Fig. 70(0 7 OMi, 

^ffijt±#o 5 ^ i/- s/ a >igjn s^-r 0t $> £ » 

Fig. 71(0 7 lMi, 
JJE#fW- ^ X ^ ©^H^^^t- 0T & § „ 

Fig. 72(0 7 2 MS, 
j&ftTOa©^^^^- 0T& § o 

Fig. 73(0 7 3 Mi, 

Fig. 74(07 4 M£, 
Fig. 75 (0 7 5 Mi, 

a y ? (Dmm^jiy^-rm-v&^o 

Fig. 76 (0 7 6 Mi, 
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Fig. 77(0 7 7)te, 

mm - mm=E : r)i>(DmftM&tt-tm'v&2> 0 

Fig. 78(07 8)«, 

Fig. 79 (0 7 9 Mi, 

Fig. 80 (0 8 0)te, 

Fig. 81 (0 8 
ON-OFFX-f '^S^tBT^^o 
Fig. 82(0 8 2)te, 

Fig. 83 (0 8 3)tel> 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

• #* • 115 • ■ 
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ra¥mmm^^ji^m^m^<D^Mzm^^^^m^m^^^0^$> 
ixwLX^.^^^)vxmtz.t^mzf^o z.nizttL$mBfcmm\%, z\ 

^r—DU, j±m&^m^^vxB\mzf£%mm-tmm3&^, smmmz^y 

(1) flMft^xJV 

fr&fr. m^mmt^)V(Dn? *-$\ziXA-tz>z\tx, ^jimmmit^ 
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^scdt, mcmm^'hmwt(D^)i&m^tf&>&^&z>o for, mt^ 

(2) ^v^-mm 

o ^fc« i <nm&n^%$k£mvm$ziivxwLt)n, m& i ^K^mi^ 

(3) #»^^^^E^;i/ 

mm&mm\zrz>jj&T$>z> a ^(D^^mmwmt. ^ v^miz^^^ 
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^^m^^zsmwrnmrnm^x^Mtv, irnxmn^o^^Mttf 

, z\n^x<Dm^m%x%m^nx\^^<(D^)vmK^^m^tt^ a z.<d 
^oiztrmw^Mm, m& • m&iz&m-tzmm • mm^wmtk • 

m^ft^mmznx&tcmmmm • n^mm • • wm&ffife£& 

x u y M a. - 9 ±tHIt bTSits^i a* pJffiT & § o 
(4) rt?*—$<D&Wtm\: 

lt^:t^btw^, inHTitif =c„v/i^o ^o^:^^v d (Z) 
f v =c v i <DmM&tm&v i \z&m?%#mfetemikft&c=c 0 v i \z 

sin ^ffiijtv, • v 2 i,igiijSin:* f ( • f 2 cDAm*^a^^fT®c7)fi^# 

C^Mt^Il^TJ^^^yi^f^TgllT^^o ^10 (a) 

. ffilA (Yttl) «ifIMfC v Tilfc^77TS5o ^T^IrIEI (b) te. In! 

(Dm^mmmm^t^hox&Zo z.z\xte, m^mw\m\z-D^x\t.mnm\ 
m 1 (Dmm^jvtmm^ji^m.^tsm^mt. #©i^^;i/£&£ 0 
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7i" 




-c 


r 






-1 


0 


_y 




-l 


0 



(1) 



v i = v d 
c = c v 



C v =C 0 |v, 



(2) 



(1) lfricEjfc&^^KlfeL 2frl^3ffg©^^^:^bT, ^ (2 

(5) p^sir^^o^^wfc 

2 (a) ©^ffJlf£*a©5£f =C 0 V,_^-|§ftbTltf v = f n c (VJ T^T 
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t, mm (a) 



(b) (DMnmmmti f v «> #(£§&^x;i/r^-fr5o 



/v = L^ c ( v f Ji — r k 



■2v„ 



(3) 



K ^(/t) V d(k-1) 

^ (3) tt, iM^H^TSLfc^ffSjStn:^ f ¥ X?#y 3^0^«^rik 

m^mm vmm v d(kH) £ jijrr ssim^ n £ s nmm-v& § „ *t^s^ v 
& us** a * $ nx % ^ ^(r! i^t$)^o 



'fx' 




V 2 




V i 




V i — 


= V 



-c 
-1 
-1 



C = C; 

5£ (4) ±«7^@E;£^£^U Tf'J^ v 
fr^T^-So j£ (3) ©±#[jTSbfeM^:©m 



(4) 



(5) 



(6) mmftmrno^Mk 

&ftm7£ s WT ^it fern m v b *<a^ik t ttT&fitxx^ ^ ^g^§ s 
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m2 (D^m\^t9 ^ ^(ommwM^ ^^\zt^ 0 



5£ (6) tt, ±«^fffi^, T»^<^CDl^J§^T:£ (4) ©±#jCD3£ 

^ tix ^ & co <h t; t & § o 
z\z\x\ j£ (13) co*3iJtc7)^^F"lic:^«ij^co^$liMbT*5<o 

\z, (k) <Dmmv m , wmom^tmm (k-n ^m^mav^ ^mo 

IH^fM (K+l) ©3I^v dGc+0 ^b, ^jt#^©^$«jjUT^-r^^f^ 




(6) 




25 



5£ (8) \Z. V^m^&mo^m, V SL #fiJ5£g*P<2±l&T&£. *:<Dm£& (7 

(7) ^mwfsi^jv^M 



5f (V=0)I (K 
eZsei/ OV =1) I (k 



d(k) 



d{k) 



- V SH I < |Av|) then (S^ = 1) 
-F 5L |<|Av|) then (5^ = 0) 
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m?L& a U) (2) (9) sjt«E-r*i, (i) 
f;ftAiT«<ut^T^^o b^u sfc (9) o^^ch^ff^^ftUfc^ 

, ^nizu^mmmmtm^vrzmm^Mz^nr^Mt-t^ zLttm^ 
z\mmzmrc-£m^Mt\zu, OTwi^^wmtSo 
®mikmmmz^m&^&*^mzM< z.^mm a 
®^mjum^zmmmfiwm&mf^\ 

£k±<DZ.tfr*>* miO (a) • (b) mm^frt^TteyfMW^^Mk 

fetch, m3 (a) • (b) (DiBtmmt, iMiit§y^7h^x7-±® 
(Dmmu^mm^, ^^mmmizmm-r^^^mm^mmmmo 

mm 2 n^-rmm^Mz. m i ommm^micx^^ti F^mmm 
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(1 0) 



(10) (DWit^KDm^ (3) tfeTSJtv d ©£6MlTSiIbT, ^#£#tfB 

1^ (10) tioTfibfcfffi^fiMttc^cdUt^li^TJ^ 



x 



0 



-C 1 -JF M sin(0) 



g 



0 



-1 0 



0 



1 



(11) 




04 011^x^(1 ^0ifc#^>T^T-£/^~e^%o 
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m Jo m 

= v. = V iT 



f v =\pC d Av iv 2 



F T 



1 



V. 



(1 2) 



^ (12) mm^mm^imm^m^mmv^ 2 ft B^A^^n^m^ 
v^rjr^tjgig^nfc^ffjfflsmo^^^u^A^^nsis^, v^rmzm 

n>tfn.-^ 1 (M3u CPU, ^IStSc^fi, a-Ft^^ ®{fffl^"H#^ 
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^JS^fS^gBl 2, n>h°n.-^ 1 0 \z3.—*f<Dffi^&Af}'$'%fz.®<D* 
-j}?-F13, ^tkIS® 1 2 a±<DffitCDfett£}f^f 0, ^^Bt 

CD ROM (EJ5^tt0^T : H 6 #«0 ^g^tl5FDi*0 1 1 a ; 
CDROMMP 1 1 b^flT^D, ^tlbCO^^^^, -^tlb^^n 1 1 a 
, 1 1 b^6g*$nfc7n7lf^f^X^CDROM^H7'f^bT7^-fe7 

^7°O^^A^fett$nx^!9, u©CDROM^CDROMg»Pl lb/^b 

^mm -fa??!* i sit m& co -hm^m k m m t s , 
mmm. y° □ ^ ^ a i Ett © -^jg^n £ *g ^ -r s , 

$ S t , ^r<D mMm'&m^l 7° □ ^ ^ A a* 7 □ y x # ^ ^ ^ ^7 > □ - h* 

Z\ZL\Z\t, ^Mfllgl (CPU) 1 1 1, RAMI 1 2, A-FfVX7 
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n>hn-7ll3, 7D7tVfVX^H7^7 , l 14, CDROMF7^7~'l 
15, Vj7X3>hD-7ll6, 3r—/£—F — ^ 117, ^it/fV X 

7°H3>hO-7ll 8*Mi^bnT*3D, ftlbtt/a 1 1 0T*@StflEM£ 

707hV7^^H7^7'll4, CDROMHM7'115H 0 5 £r#P3 
bTl^HJL/fecJ:^^, 70^bVfVX7 5L CDROM5 2 0^g*§n, g 
J|$tlfc7n>; tVfVX7 5 1, CDROM5 2 ^T^-feAT^ %W&2>* 

-F3>hp-7i 1 7 \z£K>mm~zn%*-^-P 1 3, ^fVx7°K3 

^nb07~il lkl&^T, #fE1&&#2 0 0, 3 0 0, 4 0 0, 5 0 0, 6 
0 0(1 Vvfnfc, iiUfcCDROM^A-KT'f^^, 7D7kVfVX^f 

^©T&D, i!<Z>33tt«£2 0 0 \Z\3~ ymW$mU2 2 0 £#^EMM£gB2 

3 o t^-r^>mMm i \mmy''u^^A2 1 o^iEtt$nT^§ 0 z\mmnm 

M7°n^7A2 10tt, n>tfa.— 0f^<DHl<7)^Bi*^A^L/A*$ 

nm^n^.32 3 o«, ±temi ©^**5«t^±fH^2^tia<z)^^<7)^?5:< 

^fcw?7/-^*, ^iit i^2 2 ocf^t§fe©T^§o ^fe, 
#i«#tM^^ 230H ±isjt femmm* aij-tz tthizi -o^o^m^ 
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-^tLXM&^tl, ^^\zM^mz\t, :®MMttM2 3 0Tft 

feCDT&D, Z\(DtmMfo3 0 0 tc«> 11^^;^ 3 2 0 £#li^^jI/^3 3 
W«3 3 1a, 33 1b, 3 3 1n§ft5o 

2OOT^0#l^If§m i»tri«3 3 0}l ^t;^3 2 

ofrz, tmizmmmmoimmz&zB 1 2 co^mm®? is© 

mm^immiz^n^MMmm\zm^^n^mm^^^-^^^^^(Di:&^ a 
#w^^e-x;^3 3 oiz&tf%^mm^mm(Dmm^7*-?&^®&mwh, 
wm^j^z 2 0 \z&ttz>. mmmm^ji^s 3 ox^^nr^kmm^it 
nmo^mny^-^^m^rcmi^xmmtw,2(D^3Mt(Df^(Dmmm^ 
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mm^)^3 3 o^m-?z>mmmm$3 3 1 a, 331b, -, 331 

a, 3 3 1b, 3 3 1 n©m'tlH «9 ®^tl^^ 1 

wmmtm2(Dtmm(Dm(D, xmm*imm\z&tf%mB^m\zm^zn%mm 
m^mzwM\zm^t>n% a 

"b<D~C$> D > ZlCDfHit^#:4 0 0 1£»IJa^4 2 0 t^H«^#^4 3 0 t 

fiWlJ^H 2 0 \ZU, l^±©^A*^n, H©i8iWfJ5£gB4 2 0T« 
g4 3 0m ^^{b0#^^*5^T, A^^Stm^^M^Oll^ffeS 
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%&mm^mm\z&rt%mwimm®zn, tiM^4 3om ±mm%. 

mmv&Bivm^ mmmzmmx.*)i^~&to^%?u-*mn<D&'&<DmM, 
m^mmum/^wm \z^ d m^huc nmrnm-r z> tth \zm »immtv> ^ 

5 3 0, ^WM5 4 0, &&Zfi1(mmWW&5 5 0£WT£#^#ftf? 

^Amm^immiz^mmmmmmM(D^w\mrfj:tDti, 

^(Dm 1 ©^M^^^ 
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Z.Z\X\ ^O^WiitioTH ttIi^^5 3 0T*H ±SH^l©^ 

zmzmm6 0 0 »^^>^6 2 0 <h#»^^>^6 
3 0 tmr%mm&&mm7 0 u?f7A6 1 o^tEtt^nT^o 

3 Ote, ^S^{^^6 3 1 6 3 2<h^b&D, *^»irTO$ 

b^, M1M^S^6 3 1 te, ^Siil^^6 3 1 a £IEgl>fbJ&ggB6 3 1bt 
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J&btU ]EMfclfc&ffi6 3 1 blrfi ^1112^6 3 1 a ZtircM^it 
^6 3 2{lM-r^1*^«H»^^$tl^o 

7~mi 1 hVx.T±<Dmm?tiyt7fe* ^(Dmm&g&trzmmo) 

7 (77°'J^r-y3>77h7x7) SrfgbT^So 

<mm-t^>tz.^)(Dmxh f o, ^mmvmitDmmm&mmmwte, ^©012^ 
h 1 2 ©^fij«, ^j^m^R^g^^: • mm,mm - «* • u estate 

(Dmmm&mtkmzu, mmm^mmizm^^nx^^Ati^mmv <D>xmm^f 
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&mm*imm(Dm±)imm<Dmfem f _= <v_, v„ s„ f,) 
(i) 



"o i r-is: o l -ii x 



"0 




-ic o l -r 


/l 




0-100 


/ 2 




0 10 0 



013 <Z)AT^^t)$<Dtl#|^;W3;, TIB^m^^T-^-r^ £#T^5„ 
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6 = fv d dt 

K d = fnc(d + <5 0 ) 



(1 4) 



^ (14) H Iftmm&^mftlsfcJ^tDm&d&mL, 2tTgfcfnc 
(a) ^#»^/t^©^^$K d ^^^§l3^T$.§o 
(2) litrJV (#«^*^:f>) 

#M^/^^©f^w^F!i^, hw^w&Zo mi 4 (a) ^#tf^^n#^n 

fcR$|A'*<Z)^£?fcU mm (b) f»5iflF0ii&it^77TS§ 
014 (a) I^^TRi/t^tt, &<D*.g\ f *m<DteVQ 

tiiB^T $ v > l t js^ # £ & - l mm £ & % o 




(1 5) 
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R 



R 2 -(R 2 -R t )- 



n 




* 2 -*i{ Gd 



F + {p-d\R 2 -R) 



(1 6) 



^ (16) iff @^R 2 M^e»n' #§©n-r;i/^ 

d' , 3^4ffa^fiFi^(5CD^^-ro ^ (1 5) (16) ®Hi 

^ (16) (D^^Ilbt^ (15) cD^^£^mjt<I>T#^ffct-33m 



F = K—d 



(1 7) 



Gd 2 



16rc(i? 2 +R 1 2 \r 2 



(1 8) 



4- 



4 r 3 (r 2 -r) lj_ 



(1 9) 
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5£ (17) teHmrt*<Dffim-m&%f&&i£ttT*&Z> 0 I»A?©:fc$K 
te, (18) (DRtfR^fcQ. |WI^CO^fiJt^$= 1 <h&£. 

te, ^ (16) 0iftBfrZ&M?%3^)VmzM#.ft$}¥WiRZ&#)* -nn 

(18) £ (19) ©RtCfUtT^^o d<D^T?^7t^SF<t^5<7)|| 

«^ft, K^sm^wiitt, Dtimmmm&M. f&¥xh>ftti. v^tr* 

(1) ESt^T^U 

§o y'j >y-(Dmmtmm, mmm&MDm=fo° snoti^TiH, 
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"0" 




-M 


0 


-c 


-s 


1 


0" 


x\ 


0 




0 


1 


s 


1 


0 


0 


X aa 




K 




D 








0 




0 


0 


-1 


0 


0 


0 


x a 


V 




0 


0 


0 


1 


0 


0 


x c 


P_ 




0 


0 


s 


0 


0 


0 


f 



&V i _ = AV p _ 
K = K, 



(2 0) 



^ (20) ©±«i i~2ffg^^^> 3ftBfimfflmm<Dtm-%n 
(2) mi^T-> (^ma^x^) 



V=V V -(Sx aa +AV p _) 



(2 1) 
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^ (21) ±.mfimmmk(DWfewmwimm, T«^>u>^-^{«<mt 



n = o : m&mt 
i : m&mt 
k : mmmt ( « tmii&jt) 
co : m^Mt 

^ (2 2) Sr^bfc#^A°^^-^«, ^Ocfc^ld^S. 



^ (23) ±m&zsv>yj£t}&m&vt®m&fcAv p _<DMffi*QW**wi 

si/\ - ^ittK s n (23) sM^ft 1 ^ ^ ^ ^ § = m. 

izmrz* mm\z-D^x, (k) tL^mm^imm^ (k + i) ^-r^nt 
mit^xmrt, ^ (23) (ttci;^^^. 




(2 2) 




(2 3) 
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' V n ) 1 



(2 4) 



5£ (2 4) KJu V (k+ AV p(k+l) J^t»^§o mttr 
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j temM<D&$k°VO • 1 • 2 • 3-t-?2> 0 
(3) y^aU-ya>ISf 

i:119l:St 0 ft, ^<Z>A*ffl£K s te, ^ (2 5) &mmi<tc 0 

mi] 











M 


M 


[kg] 


100.0 




C 


[N/(m/s)] 


1000.0 




D 


[N/(m/s)] 


3xl0 9 




K 




1.4 


mmm 


S 


[m 2 ] 


0.01 




Vo 


[m 3 ] 


0.001 




Po 


[Pa] 


O.lxlO 6 



01 sfe&ftmmnmMm&fc*^* mi 9\ti/v >?-®fev\ztt?%j£ti 

ptMv©|iWP-vHitv-vsra5 0 Msfcteu mB&faU^m 

%^&D=0 thtzMMMs, M^D=3X10 9 [N/ (m/sec) ] tbfc 
Wilr^So y^V-yaMl 3 0 0 0 [N] (7)^73 f $Xt7 "7°^^^ 

7^>U CDP^Ep [pa] , ^t:Xh>jiJtv [m/sec] , -#T^'> 

V>?-®mv [m 3 ] ©jS^#tt^^t-o ##ftl:*ILT, ^©A^pfHiK [ 
p a /m 3 ] cd#«^I4^J:DMs»M^^^^S^-^^ [ J^ 0 £7c, 
vU>^-^f«V Cm 3 ] ^bfAiKlffc=k^#:«^b^tlT!/^o 
01 9CO±ffJ«, y'J>^iV [m 3 ] ^t:Xh>Mitv [m/sec] 

*SV [m 3 ] iy'J>^l±P [p a ] ©M§^t>L, ^m©A^Wf4K^#^ 
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3. ft&mm mmmm) 
\$. &Mmm (M^mmmm) (Dm^^mmz-r^mm^jvom.^^m^ 

(1) tUf^T^ 



I2 1©^iTC^SMMH ^t^So 




(2 6) 
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"0 



(2 7) 



02 l (Z)«M53i#^:o a «> ^o^oKft^. 




0> fl =1- 



Z, 0 cos(jr -0 2 _) 



(2 8) 



^ 2 -L o 2 sin 2 (*-0 2 _) 



^ (2 8) te, ±f l^lf »tn A 2 co^0^ 0 2 _, TM^#IIM5ji^^0 a TS 

jKD8M«i&ow§ 0 ^ (2 8) ofimfr&tfoomt. mmwA, 




(2 9) 




(3 0) 
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s (28) • (3 o) 02 oT?K?mm<D&®¥MM&tmm&<Dffimtm 
02 2<d^^x;u«, ^o^sa^^t^^#^T^-re:i^T#^o 



■ 0 ■ 




- J 




1 


0 


0' 






0 


-1 


0 


0 


0 


co 2 




0 


** 


0 


0 


0 


T 2 




0 




0 


0 


0 


0 




0 


0 


0 


-1 


1 






t smp 2 


t smp 


0 


0 


1 



CO = co 1 
<E> = <!>£, 

(3 1) 

5£ (3 1) l~2ffS^SI^e^a:Am^@^ 3~4tT§^WiJ^@ 



i? a 2 -J^Lq cos^ ) 



J?! 2 + L 0 2 - 2RJL Q cos(6 1 ) 



(3 2) 



^ (3 2) <Z)T«1 ^ (2 8) tIW]il^^7^T$>£o 
(4) y5a^-/3 >££H 
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3 0 2 3 ilia 2 4£^fo 

[S2] 









mm 




M 


[N/m 2 ] 


0.1 




C 


[N/(m/s)] 


0.3 


misspell 




[m] 


0.02 




^0 


[m] 


0.05 



02 3te, »b0. 0 5 [Nm] 0 h;V^ T,^f7 7°^^JnAfcB#(^^ 
Sg*<Z>j£gW£T, ±$WMfcffi<Dft&m(o l [r ad/sec] , ^Mlfjgp©^ 
^co 2 Cr ad/s e c] , m&tfffiWlffi<D h)V2 T 2 [Nm] 

i2 4fi #W^i:O b ©^m^T§e3i#awli0T:\ m2 3<D&mm<Dm. 

mm^)v^m2 st^t. 12511 ^ f , • f 2 ^^f v ^^^^^®± 
(1) nn^^ 
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m2 6frz&&frmm^)V(D^ffi^n&£B&&ft&^ vk(d^o\zu^ 0 



■ 0 ' 




-M 


-c 


1 


-f; 




~jc'" 






0 


-1 


0 


0 




X 


h 




0 


c 


0 


0 




/. 


fa- 




0 


-c 


1 


0 




i 



& (3 3) te±^Ji[|^ lffg^SB^®^ 2ffa^Atb*M^ 3-4 

ii^^n, ij^*F M ^3i^vtten^(c-^{fii:^§ii'&^ tf^yitZ^mt 
(2) mm^jv (mm^ii) 
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if (v s = 0) then {S^ = 0) else (S^ =1) 

^ (3 4) 2frBte, F„^Sj^^, F^F sl ^*i*< F s <hv s /^itve 
CMyJ-m^'to ^ (3 4) CDiifiJ©¥lj^^^:^*^^i|Xm$-&^^^ 

*/ (^c^hhw - v 5(it-i)|) ^ ov =°) ^ (v =i ) 

(3 5) 

5£ (3 5) v stt0 ^£E<D}g^ Vs^^^^^l^t&OjiS, Av^d 
n^6^«)fc3^^eT*So ^^S^J^^te, & (3 4) <b^CT$> 

So 

MJjfstm-Jjfo (^) £U SaM-\«fim#F v ^r^OD{il^bT^*^TSo 
COSfO^Di^H JltiS* f s i#m#F s0 (D^Y f - I fj -F s0 ©^#«S WY 
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if {<|/s|--Fso)>°} then (S^-l) ebe (5^=0) 
'fs 

r SQ°WV_l 



F s = fs s wv_o +F S0 S W 



\fs 



(3 6) 

^ (3 6) 2fr @©M7J f s £ I fjTiIbT^©H J^©^ft (^) 



(3 7) 



^ (3 6) (DtmmtlF S{1 t^ (3 7) ©fjJiH§7JF MO te, IftvtiS^: 



v = v c = V, = V 



/ 



f-fs 



(3 8) 



(3) ->5al/-y3>^ 
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nm 


M 


[kg] 


0.1 


mmm 


C 


[N/(m/s)] 


0.5 


mmm* 


x 50 


[N] 


0.5 


mmm* 




[N] 


0.1 



y^^-yaMl fTOISfcOO. 5 [N/sec] T±#T5^f§ 

i [n] 4 [sec] ^^mcmm-vmiz-i lni 

10 [sec] -Vftti&m^o i2 7H -#±^^J f , [N] , 2# 

•zmisnmM&wjfru^. 1 [sec] <D&frt>, f ,^*i**f^±iiidm* 

M^aj#^6e>-^©Ifj^*F v ^^LT^^^?it-§o 4 [sec] 
^^77 f 9&T$i3\ 6 [s e c] tfrmT^cK#^^F v ^^U-S 

5. (^ttf^-X>h) 
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Wb&t^&OtTS. ft, f?ik&§R 0 <2PJ*£te#JlL&V*o 
(1) $11^7% 

i2 9l:it 0 ft, 02 9l;fl ji^^g^cDS^^^^mgK^ 

029 t^t«^& ^jvo^mun^tm^mt^ro^ o k&s. 



"0 ' 




-J -c 


1" 


fly 




0 -1 


0 



CO f = co 1 



(3 9) 

(2) iitf^ GI'Lv^X^) 

EI2 g^lltfjKl m^Mi:Mjt^^^T§[HlSMii^, ^fjUMMmCD 
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^=M mJ R m 2 + J 0 J 

5$ (4 0) te, ±#J^[Hl^m^i:§^TSjS»M m CD^L^F e , TMrfftl^T^ifr 



0 




'-M m 


0 




0 


v e 




0 


"0 1 


r o 




-J 





0 



-1 

0 



(4 1) 



s (4i) mmMW]<D^m^ni£°vm2 9<DK u tK s *mftm<Dmwm 

= ^0 + An (4 2) 



55 



if (L s s> 0) then (S^ = 1) else (S m = 0) 



(4 3) 



^ (43) <Dxh7^-fiiMbfc^cw^n mm^m^s, s =o tL, 

F e= F ei \ (4 4) 

F m -Fs J 

(3) ->5a^>3>^ 

EI 2 9 (DUf^^M-C^T, ^4T^-r#ttfa?:^oT : ff^ofcv^a.l/--> 
[£4] 



#14* 








HI Ie^ fflit-* > h 




[N/sec 2 /rad] 


0.01 




C 


[N/(m/sec)] 


2.5 




M m 


[N/sec 2 /m] 


0.2 




c m 


[N/(m/sec)] 


10.0 




K m 


[N/m] 


2.0 




K s 


[N/m] 


1.0X10 4 




R Q 


[m] 


0. 1 


HHE¥g±IB 


R s 


[m] 


0.5 
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03(Mc£^T, >^3.U— >a>&, m$}\ZAJ]h)V#T l =2 0 [N] £;&n*. 
, 0. 4 [sec] tCMl:T l = -2 0 [N] ^SP^TM[lI^$-&, WtfO. 
9 [sec] mzlEljfalZT t = 2 0 [N] £2JD;L, ^ 1 . 45 [sec] 
hyA-fc4g«t,fc 0 03O<D^(1 ±^^Jiit[Hl^^©^^|* COi [rad/s 
ec] • ^SjSfMM m U1^T£iI^F e [N] '&mmmv e [m/s e c] -A* 
*<hX hyA-fflf£^F s [N] , M^M®J^aM m ©[H!^^R nl [m] T$5o 

[m] h^A-ilifllbTl^. tM^Ittt, tim^^S^ 

b^fjiiJSV e< hX h^/\°-»S4«K s ©77F s ^Msig«]^^bTV^o 

3©i3 1 Kite, *5£&<D%Z 1 ©#W^fW?l^«co#x.7j ; £^#©^t31ffi 

mzfc%wm.M&^mz : e^)im^isTM< ^tumm^^rco b^u 

7 7°t5©T> ^^^^^tf-r^^r^T^, imMmm^R, • r 2 • r 3 ©#-[4 
fit £ If f£ £ ji& L x fH?T £ - £ #t # § . 

6. 

(i) s»tg 
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mwmtm^Lx, ^<D®mz&Q'ftm*&±£®mMm*mxmzft?o z. 

mmomm, R,um^(D\B\^%x$>^>. ^.mz^hjii7At!T p ^^^^t 
, ^$mmmommn- a(Dim\z^.mm'im(D\B\^nmd^rzt^, m^tm 
^i«$iit5o fix, ^mm^M2 a^xm^&tm^wnxm 
mz&±?z>o z\(D&Mmx\x, m^w^mwmx^ t^m^mm^m^ 
^\ ^^niKT^^v^iiic^oT^So ^, i ®&\zttT&m%wm 
xm^mt. '&mzwttt ntzMmmwtmz^ t& £ § „ 

(2) Ht^T^l/ (if^A^JU) 

0 3 2©^$ ; E^;HbLfe^fl • M^>£0 3 3 \ZmT* Wim<DT,t co p 

• mmmm^c^^, M;feift^-^>M S - tt«^mc s £?#^T 
z.(D^.M<DMmmco p iz, i^m^^^^it^ximmwmmz^x^tis V)v 



0 






0 


0 


0 


-c p 


-<PS W 


0 


0 


1 


0 


0 
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1 

K 
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0 


®s w 


0 


-1 
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0 




0 
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- J, 
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0 
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-c, 
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-1 


0 
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0 
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0 


0 
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0 
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0 


-1 
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0 
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0 


0 






0 


0 
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0 


0 


-1 


0 


0 


0 


0. 
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0 


0 


0 


1 


0 


0 



(4 5) 
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H3 3<Dmm^Mz, mm4¥mMtz<DT-^<D®ifc&0^mfeWLmmtvx& 



P w _=f* p _dt 



(4 6) 



(3) Mi^x> (m^mm^jv) 

03 sizm.&^nx^zmm^Mzu, ^m^^M b ^^xm^tom 
'&m$<Dfcm&&(t> 1 %&&&mm&&2nx^2>o z-n^^y^mm^Mt 

P = Pz = P<p (4 8) 

^ (47) 0^^#^f>, ^ (46) (Dmfemfcft&jtz* mm^MzMfe® 
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1 ©fiMiT Z>t, S^fcH f irv^ i 0Bfl:lli l SMI, itWM 
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o ^(D^xmm? 7 y9-mm^ mft*(D&&®vw&2>mffi,mmtLxmfe<m 
ffl$tiw§o z\z.xte, zoz^y^vm^m-teffiMiz-D^x, ^Mk&tkft 

Ji f f td j; o t^ij co e v ^ Co ^7 ^ v ^ iij (c n v # # b n > © ^ <d m x m 

Jjfcm&ftOo Z"7yJ-\Z\t, ^M^jO^co, • T,OIUteX^;^-^Jnt)0, RI 



79 



£ 0 m^ixm^u^ ^ y^(Dmmh)i^^tE^(Dmmm^nm^(Dm\z^Mmm 

(1) m*mm 

o^omrnt, 2^(Dmm^&n^*-$(Dtti]mmiztttf&z\£itfr^z>, 
(Dmmte, 2-o<Dmzmmmm< 2 ? y^m^t^xmo 

z\<D3w.mfrzm&b)i>?7\z&z>mzt&, z^yT-vmmtmn&^mLT^z 
z\tH)m^>o z\<DM&%*k'?£m5 3 tfcz. 
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CO >i> W t- #it&g ^ $> 3 ff£ , T CD 0 W t - £ n v 9 ffJ (3 W L 30 o ^ © ^ 
IS:iLT^§o £©0^6, ^ (91) ©l^fit I Y F I ^L H £>iBBl*l 

2/ (|Y F |>^-) then =1 e/se = 0 

(9 2) 

^ (92) ^bX7^^-H S WF = l ®fMSTW^^X7^^ 
S WF =OcD^^3iT§[^#J(C7 t j:oTl//^-^igDTS 0 dCDf^©X 
^^-©MMX s te, X^<^-coff^mv s J@^figY F ^bt¥bi:^D 
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if (y s Y F > 0) then S WP = 1 else S WP = 0 



(9 3) 

^m%. (k-i) tmoiw^imm^ (k) ^ia©^^i, (k+n# 
^^mzxti^n^mm^m^om^Romhiz^mLxRA^n, mw^fo 
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^LxniL^^^t^-vt^o z\z\x^mx^^mmrmmm^mm^ mm 
1 3. mm-kg-o^Mm 

(1) JEMfclfrfo&^Jl 



^ (94) ©p^mm^LfeiMncos^fST, o~i©i5HT*Kmu m 

^ (9 4) \Z$5^T. z Hku) tz [a) \tm%mmm, u l(k) iy l(k) SAIil*^li« 

Q i teAtiwmm<D%ik, c l u&Mmm<DffiWtx&z> 0 m^^mmu, z l(k+l) 

= z 1(k) =u 1(k) <h&D, Am^^*f B 1t^^^L^^o foT, ^ (94) ± 




(9 4) 




(9 5) 
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4i=(l-^i) (9 6) 

5£ (9 4) ©q^xC (9 6) SfUL, ffi;W*M^0&^it£ c ,= 1 • d,= 0 

Z l(£+1) = Pl Z \(k) + Q-~Pl) U l (9 7) 

(2) IEM^2^^^;i/ 

/ \ (9 8) 

Pa =exp{-^/rJ 

^ =k -tJJ 

^ (99) \t. t,ir b «|, t srap ^^bMMT$.§ 0 

(3) ^±#^7^1/ 



101 



(1 0 0) 



^ (ioo) ^bfis±#T„tt mm&tfKDmmmtipjz^^Tm^D, 

F*M ~ I M (10 1) 



&\z, ^ (ioo) ^&vtzMm*fei$\zt£&^<Dffim$. l^ciin©^ 
\zu^>z\ ttim^nx\^ 0 ^ (ioo) (DUJM^T^BWMt-rzu 

m±&(DJ&m*. ^ (9 7) (10 0) d^^Titlt^fSo ^ ^ 



z x(£+l) 



■■ expJ - 



(1 0 2) 



^>#»in:R M «, XTZtteZo T x «, ^ (10 2) T^T#£^JtT x(Ktl) T& 



= ^MS + a W (Tx(k+1) ~ T MS )} 

(1 0 3) 

m&^mrzmn, ^©m^ss (103) cDi&g^Kjijtrrso 
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(4) mm^zrjv 

6 9 tfcZo 

tc, mm^mmmR^mtiiiLmmizn, ; &m±WT^E.mx.^ji^f~tLxwm 

06 9 ©ilf^^M^ ^©^IB^fM^t^^o 



1 



5l 

E n 



W 1 

r Mi 

1 



(1 04) 



(5) ^al/-ya>SI 
07 0 \Zf3L% B 

is^3.U-z/3>\t, 0 [sec] T12 [V] ' CD«J±£jjpx.T 1 5 0 0 [se 

ixm^m^Lxxtinj±v M ^o [v] ti^o i7 0i:^^x, moNWi 
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[til] 









TT l±1IM 




R MS 

Tms 
«w 


[Q] 
[°C] . 
[sec] 


2.0 
25.0 
4. 3X10" 3 






[W/deg] 


200.2 
1.8 




E 0 


[V] 


12.0 






[Q] 


0.001 



1 4. iE#f±^-^X^ 

( i ) m^mmmt^mm 

(2) 
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07 2 (DrnMrnumo^mm^Mt, ^o^gH^s^t^a. 



( 3 ) iE^teffita^©a«^x;p 

i:b^T^^fIJj©^t:^tL^7c^, ^It^^-e^LTfeSo #f£M 2 5 [°C 
<D£o\Zt£% a 



/ r ~ 1 0 V T 



(1 0 5) 




(1 0 6) 
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^mm&mm, ^ (106) T^umm&fcbtMfrhtmizLtz, jEm^ 



^ doe) tia (107) \z£D, JEm^~^x?mmmm<Dm^z 



d£T, t P H IE#'f4lt-^X^©^Jt ra 
R PS «, g2pM^2 5 [°C] 

T PL tt, jg^^nc^si^i [°c] 

T PH «> i«MiJ{CS^T§ffiirL^tJ^(D^ [°C] o 
B PL te, ^#ftit-^X^(DB#f4^@ST-5^ [K] 
B PH ft IE#'f4-9— ^X^OBtttilfL^t [K] 

m^^-^^||bT^^IE#'(4+h-^X^O#ftfi$Sl 2^fo ^©#f£ 
£5£ (1 0 6) ^ (10 7) K3t/HL£&^#&£, EI 7 30Ay5 : >^nfc 




(1 0 7) 



i? P =R ps {ifj p _ L +%p p _ H ) 



(1 0 8) 
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mi 



n-j 



3£ 



c=> 1 — 1 
+1 +1 

m m 



o o d O o 



mi 

W « 

si ^ &c 

SH- SH- 
ife W 



CQ DO 
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( 4 ) n y ^ ^©^atg^x;i/ 

°- L i? 5+ i? p +i? M (10 9) 

5S; (10 9) *^0NJKJ8^OTjftf^X<y5 i ttS WE =S WA =l tTi^T 
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(5) is 3 

r M t iE^tt+j— ^ x ^ © iy&iH^i: 6 ptmmfe&T P iz~D^T&, n^^-zm 
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ru 





CD 




oo 


X 


oo 


UO CD 


CD CD 


CNJ LO 


LO CD 


LO CO 


CO CD 


CvJ 


CVJ 





K K 
I I 



p 



if « 

ss si 

IB « 

$1 3ft 



* * 

Q 0 

i i 



no 



07 6©±#JteU TE¥?'&-V—^X?(Dmmi 0 _ L [A] • HflEVp [V] &m<m 

^momm-?-? t±<m^m<DWrwm^mv. ^nt:itt^w P [w] mm 

*©iSiiAI ERR [A] 3#SH jE#fW-5X^CDSitt P [°C] 

co] ©it-mT^5o 4#g«, ^-^^#$ffijtt M rc] , mm 

mtR M [Q] , iB*«#W M ©frff#g|lT, #j»ffiJtR M [Q] fcOHTfctgqSi&g 

2 5 [°C] (D$mR us [Q] iOlTilTS^o 0^©l$0/£fl^ t p = 1 0 0 

[°cj <Dm&m&&*:u ^(D&%miz&mmmm\zmtLT^z> 0 £<z>*gjn 

07 6©^Ho^T«?IR?:JD^So JEW&'V—S.XjKDigmZ. 14. 5 [s 

eci ©i^^TS^tj^j^b, zz.fr znmmmizT&vnmziig-VT 

t§ 0 -®3#©3g|ff^ 0&3ra<7MI) te, o _ L =0. 2 1 [A] -«EbV P = 

9. 6 5 [V] -fgifLR P =4 5. 9 [Q] tU D ® 9 2 f^iP lt^5. £7c^|f 
i*W P ti l|fj?£«M^-r^>^«i±^K^(DT\ IE#tt^-^X^O^t P =l 3 
4. 2 [°C] ^T5fc^©l^Wp=2. 14 [W] fimffiZtlT^Zo "t— 'z 

muo^mt. ii©i^»t M =7i. 7 rc] xmKm.m^fr^m(Dmm 

MT1iSIt M =3 2. 7 [°C] -fMm^W M =0. 144 [W] CfgTL> # 
07 6 \Z&tfZ>Uy?Wfc I 0 _ L ^M#ih^^ tlSTtS©^-^^©!^ 

] mtLfcm<Dim^m£jzm-?%mmit, <5 P #U5. s (+9. 2%) -13. 

1 (-9. 4%) [sec] , r P #U6. 2 4 (+12. 3%) -12. 8 (-1 
1. 5%) [s e c] T^„ ##iLT^-^#II(Z)±l^^^Tch, <5 M #U4. 
36 (-0. 7%) -14. 56 (+0. 7%) , r/14. 16 (-2. 1%) 
-14. 84 (2. 6%) [sec] «t & 0 ffi^M^ tC^-T^J^IS^^^ d £ 
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^ < ) ^ 0 7 6 <D}&ffi&m&<Dmm 1 4. 5 [sec] fC^f-T 
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(##»4) 

l. ^Mtou^ 

(1) mz^)V(Dmn 

7 8 f^TfE^Jn^T^-xVW^T^o m 7 8 T^-TIS-^fS, ^zm^O^JWV 

(2) m^^^m^ 

mzmmv, ^^^Mzmm^mrmm^^nu^Mm^m^mrz-r. 
H79 fc^ss^co^^wkfcMf s^^^ih^^^-To 

(3) #mm<o®^ 

(1) sre* 

f^mmt, ^-fy^fftif^mo (False) <hl (True) 

(2) ftA* 

cnzvttmMrt? *-?<Dm$k&tm-%mz-T?%z> 0 z\<d^am\z^ 
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(4) mmmwT 

(a) m^mmm 

^^i^^^-^(Dm^tmm<Dixmm^mmr^m^$>^ a z\(db^ 

(b) mmmwT 

(5) ivmm%^ 

mm^w^t, mffi^Mzufr&tsmm^j\s<D^Mk&ft?fc&<D^ 
r\ 3i\zmmmx}mftm<D&m\z&im'rz 0 
(a) mnm 

mmm • ^«©^§:i^^fe«tfi$rxDm-r 0 g^^-era, biabs 

(A) ^£(D^i|Tf2^T§o 
(b) 

tfS8£- ^fMtf^IEjl (±) ©^^IDffito t^f^Tft b=s ig 
n (a) fc£(D&m~e&ffi?Z> 0 

(c) 2m 

(d) wm<t ooao 

^i&iL<Dmizmttmx&o\zij-£y k (b) <D0km*j&±LLrz.mizmftmx&B 
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\zmmit, (c) (D^m^i%&(7)m\zmm&xZBizwm{tT%i]&^&z> a z. 

if {A * 0) then ( ) else (x = 0) 1 

if 04 = 0) then (S WA = l,x = B) I 
if {A * 0) then (S WA = 1) else (S WA = 0,x = B)\ 



WMltO^MZfo* mftUnt (a) (D^mmXlt (b) • (c) (DX^y 
(e) 

HfgJUkL J&iLbfct^: 1 (true) &7Fj&iL(Dt%0 (false) 
(6) 

n 0 (D&fo\ZA&AtlLB&mf]'tZ>mfete. B=s in (A) (D^^)l^ 



(8) ON-OFF^7f 



(1 1 0) 



(7) \m 
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I^EIOfel (a) IC^TNOM^? (Normal Open Switch 
) W0FF©7^7fT, % (b) CSTNCX^y? (No rma 1 C 1 
ose Swi tch) WON©X^7ftS5. 08 1 (a) (ANOXIC y 

/(<9 P ) r/ie/i (5^ = 0) e/se (S rcw = 1)1 

I Q = I^WON J 

(111) 

08 1 (b) ©NO^^^^iWt^Til/ft yz<D&^\Zl3L%>o 
/(O p ) f/re/i (5 roFf = 1) e/se = 0)' 

(1 1 2) 

S (111) t (112) 0±flja^#¥ijj£5^ TM^ns&^-rsx-ry 

fliO^T^S. ^ (111) ONOX'f^fH ^J^OjMLfc^ 
-f y 3^5^ S ff0N ^ 1 \Zt£ DON fCT^o b&^P#teS ff0N ^ 0 \Zts. DOFF 

0 ^ (112) ©Ncx^yfn ^ (i I'd titm^m^^o^T 

OFFiltS. 
( 9 ) • ifeiifti 

fraii^ (AND) (hf^IifP (OR) It, 7 7y-HI©Mini-MaxSOi 
EI 8 2tC*3^T, M*f«ftg|^«j±i^£^ffik:T§NOX^ y^mmt^fD 
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H8 2 (b) oigaosftfjuj, 'Am^nzra,. 

if(I A < I„) then (S w _ t = 0, S WJ = 1) else (S w _ 0 = 1, S w l = 0) 

(1 1 3) 

M8 3 (b) ommftHD&i^TMZ, &<D&o\Zt£Z> e 

^ (I a > I B ) then (S W _ Q = 0, S w _ x = 1) else (S w 0 = 1, S w _ x = 0) 

(1 1 4) 

(i) wmm 

S^x^-iiLT, ^®ffili§^SMa^d;^(7)#Ax^;^-^^t-^^ 
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, m%\zm*\zMMwmtrji2>o zvmmz, mm*nimm<Dim~z&K>, mm. 
n^nnmm^t} (j±ti) ^m^izLxim^<Dmm^rz^(Dm^mmum ( 

(2) 
(a) #tt 

- 1 hxm^&mmiz^PL^ %<Dt. mm^m^mm(D «t e> ^mm^^x^ 

-r & s f zm x. & t> © t , itms^*»ra £ § ^ sums © «t o \z m 
mmzm?T%m^{±mmz^%^<D\zfrtft>ti%o 

(b) 
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±m(D-(&(Dmmz, tttte%izmmtmmmwx^izm-i%ik&m-tf, x*;v 
(c) ^^fyfii 

tm^^ntzmm^Mt. ^)vmm.^mt^^m : m^)vtt^ 0 z\<d 

^mo^mmt, 1 (true) tO (false) 1 • 0 • - 1 (DM^fe 

mximm%mmT%&mmm<D%WLtm?tz> z\ tw-egZo 

(d) MMffi 
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What is claimed is: 



i . ffifeom i (DtmmzAti vxtiztitcm 1 mxmmizmmmm^m^m 

mnmi<D vmm& £ zsm&m 2 © ^ma © 5 % <z> 4> & < i t> © ytmm $> £ 
mzvtwA^mmzmfeT&imBmmtkut&mz-tc. z. t &&mt 

2. mmmjfm'\im£.mz. mmmMmmm^Aij-r^tthizi-D^^m 

3 . mmmjfmvkmfkmz, ^mmmmm\z&rtz>m 2 (D^mm^mmm^ 
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tmm i tmmmm^nmmmo 

mmwmm'&ntkmz, Q%n*(Dmmmo^MmMmmomfemmmz 

n^(Dmu±timt tarn £f?& 5 ^ &<d^w^ 5*—? &$<®t, j&®rc 
^m^^^~^^mm^mM^mmizm^T^^ox$>^>z.t^m.tT^m^m 

u > ^ & 3 v> wfa ^^^r s ©ti/\° ^ ^ - ^ § 

8. ffirffi«ffi«xsifflj«, nmmmmm±mz£vt9>^nrc, v>zmm 
<D3c$momm$> % wzn&m<Dm<D&m\zm*z>$tw^ ?*-$>t m-o^mn 
7*-?*m^T. m^&%wmm&&^mmm<Dm^mr%tth\z, 
^mizm^^ti&^^thJi^(Dm^mmr^^(DT&^z\t^mm.t^mmm 
7 mmmmmmmmmmo 
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9. mmmm^nmmma)^ mm%i^x&mr%Mfa<D&&*mm'?&m 

MoT, 

mmmmmm^mt, ^(D^mmm^mm^imm^m^mmmizm^ 
v^x, m^mm*imm\z&nz>, mmmi&&<»®mziMt>%titMWfo<o®m 

%mmimm&mmzm^Tz>%(Dx&z>z. t ^wmt-r^m^m 1 mmmrmz 

10. mmmm^rm^mt. mtEmmztu^^mmt^mm^m^^^-^ 
t LT^&TmmimM^mmzmfe'rz> d , 

mmmA^mm^ mtmmzn^^ti^^mm^mMmmmiz^^m^n 
tcmmti^mcrzti^mmf3<D{m^mm^nrc®mzmx.rzm^(D, mtstm^ 

izm^x. m^nm*imm\z&nz>, ^nmmommziu^^mmmti^ 
# & s mmm^m t , \zm> § ts ^amwm mm vmizmmmizm^x 
, immwMmm\z&nz>, mmmn^mmzMiD^mmmij^^^m 
m±j&ut, mw(D^mmm.(D^mmmmm^m^mmm\zm^x. mmmm 
iMT^$ ntzmmmti t mmmmm^Mx^m $ nrzimmti tv>o% 
(D-jj^mmjizmtRhx, muvrcmmti*m^mm^MmzmMT%mmti 

Wo 

1 2 . Mtmmmtktfcm^, ^(D^mmm^kmm^mm^mMmmmizjt 
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1 3 . mm^mnm^nmmm^, Mmmizfocxm^-^y hfimtt^ 

M<vMfeM : mm\zM^T, mimmmmzm^^m^ii^^^m^m^mm 
t, mm®ifc&mmm^r>k®^nfzm>bti\z£%M 

^mmmmizmurz^m^^^-^^m^xmmxmM^muzm^^h^i:^ 
& z. tJkmmt-r&tmm i 3 is«©#«^m^« 0 

mnmmommz&^m 1 ©t^n** 2 <^^n»© 5 -5<£>4>& < t fe-^© 
tfilBii^^^;i/^^43^^, ^tife^^^b^©^ 
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(Dmmmzm^t>n&, tmmm^mmiz^xmn^jmm(D^mt^mt 

18. tufB#«^tt^^M^\ ^>^chit-5X^<h^Wi(cfgM$tifcwt 

mmmmz^jimiz, ^>yizBm^ti^mj±(D^mm^<mm(Dm^mmm 
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*{mm iz& n % M+f— ^ x ^ <DmM^tb 512 ommmm^ t % & <d 
x&z>z\t *%fWL£?zffiMm 1 5 mmmmmmmmmw, 

t, 

mm to mmmmmMmm^TW:® b nrz^mm^tmm tz&nz mmm \zfsv 
rzm^\zm^mx^nx^mt!^m&^mt!^^m^mmm^t^m^z\t^ 
mm 1 1 % mmm\mm.wm 0 

20. mtmmmmmmt, mmmmmmmz^x, AMmmt&jjWi 
c rc &mm& iz w d w x z nx & % m tj vtmm. & m -n -t z> % <d x $> & z. t % mm 

2 1 . mmmmwwmz, Ats^nm&mtt^x&MKnmt LTm^ra & 
(Dxh-DX, mtmmm^x^^nrz^mm^<mm\z^^M{mm^(D 
iii-rfeofci^c, m^-kmm^mmiz^x, wmimzwvmpL^nxr^ 

22. mmmmmmmz, m^AtiimM^Amm^mmiz^n^mmmMi 
its^'^T, m^(Dmmmm(D^6m^n^Amm^{mmiz^^mm 

mmvtmmwmmz* MtmwtvAjjwmmzAjjLx, mm^mm*{mn\z 
^^t, mtmrnm^x^^nr^mm^immiz^n^mmmz^cxm^. 
^ntz.A±m&M&&MimAt. Lx^ti^^^ox^^zt^mtT^m^m. 
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1 9 tmmmm^nMmm. 

2 3. mmmmmmtMmmi)^ mmm^mmtmmm^m-kmt^ 
24. mm#mi&ft&mmmw&. mm\zm^tz.mvytmtmmzmm^ntz. 

2 6. f[|tE#«#ttf?ft:gM^\ "5J»^^^/tT^f^ffl^i±TM^TSj^-\© 
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ft* (Dttmmm zntzt^ \zm»immmnm*<Dtm \z^ wmwwmz g mm 
HuiB^ra^j^gg^, mm^mmu<D^miiLm(D^mm^mm(Dm^:mmm\zm 

2 7 . b^gdb 1 owmm&Atiis. xtsvtcm 1 ©^sis^^m^s^^ 

Mien 1 ©^iiao, j^ffi^M^bBt^^ ^Amm^immiz^mmmM^ 

mmm 1 ovtmrno* ^ifcom^immiz&tf&mt, mmi^mmtm^ 
miz^^^^mmir^r^m^m^tomm^^^ixmmm^m^t. 

t-M^t(D±/h\zm^x^mu^{mm\z^n^mmmt^m^. tmo 

mm^^fMmMmT^^nrc^mimzm^xm 0 mxzntz.'m 2 

2 8 . mm^mm^mm^ mmm 1 ^^siaco^ffio^^^t^^^fi 
mmi^mM^m^^mjz^^^ti^m^^rc^o, mmxn^mm 

2 9. ^Snfc^&A^-^Kg^T, Bl©^M»^m2©^tJ«(Clt 
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®m®mm<D®mm% l < \m^mwm^mv, mm 2 omwvtmmvmmmh 
b < um^mmmizm^x, mttmzmmtzmmmt^rm 1 mvmm^m 

mmt. mtmmmm±mx^^nrzmtmmm^mmMt\zm^^x^ mi 
3 0 . mmmmmm^mt, 

1 <Dimmmz^n^mtmm.Mit^mm<D, mm^nrcmmmmatizm^ 
^x, m.miommm<Dmm^K^tif^ mtm^^mizmrmmm^vtm 
^^-r^jEmtm^ut^mxtz. z. t ^mmtr^mm 2 9 nmmrmm 

31. M&#MM%F&mm.mm&. ummtizit^xmrnm^mt-r^m^^ 

m^izBm^nrcm&tmm^izmn^mMt^mfD^m^m^'D ^(dx$) d , 
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mm^im^mt. mtmTxmm^n^^^-o, #.mm^mmiz& 

hCDX&V, 

MtB#tt^^^\ mmmmitm^xm^^nrzumizm^^xmmmi^om. 

32. mmjEmtfo^w^ ^'bizmmu^mmmiz^m^^x, mtm^o 

mmmrnm zmTz\t\z&K>m2(Dwmm&±!&hT&ti-rz> #mmwimm 
sf^j+mmMmz&^T, 

m$m$Mmmmmzt^r^mm^n^t^^^mmmm 
34. n>hf^-^^, mmm^ts^m^mMT&immmm^mw. 
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Mmmmz&^x. 

xmrnzm ^ e> n § /\° ^ * - 37 § mtm^ ^jvm t &m l , 

mtmm : e^)imz£>tfz>, Mmmm^)i3x^®znf^&mm^mm(D^ 
m a° =7 * - * *m ^ 7t tfrism 1 o^sis t tuism 2 © tmm t <d m omnmrn^ 
mmmw t^mzwkv Mtmmw\m^ ^uv^i* mm £ trcfc 5 £ t £ 

^mmmmz^x, 

tam <D 4 1 £ illR $ ft £ > &J$tWkf^ £ § f^Sfi § fl»rj^ t , 

f/t^a^Mh^a^u mm^mm^imm\zm^x, A^j^MtaiM 
i cd n^^Sufe^sw^^T^i6 ftfe t~ & s ^it fcjs c 

fcii^rao#A^ftT^:sm^^*^m^5^»^#st^^-r5^^ 
^ -7 s o ff ^ k mm znxt£z>z.t&&wit'rz mmmm^ 7°u$^k 

3 6. 3>fc?a.-^£, B^cDjglO^M^A^U A^Jb^:mi<7)^ti*^ 
«^#t£TO!£tg t L TSjft $ it § y □ ^ 7 A mm £ ft 
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t&ftWLL-rz mmm&mm y* □ y* ^ a i sitiftft c 

37. n>t:^-^$:, imm%%^ts&<D&&?tmmr%4¥mm'&mmmm 

M^uy^A^mmbxt^zt^w^tr^mmmmm.y'ay^^Bmim 
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ABSTRACT OF THE DISCLOSURE 

mm 
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Fig. 7 
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Fig. 8 
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Fig. 10 
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